
UNiTED STATES DEPARTMENT OF COMMERCE 
Matianal Telewmmunicatimns a d  
Informstion Adminbtmth 
Washinson. D C. 20230 

Dear Mr. Thomas: 

The National Telecommunications and lnformation Administration (NTIA) appreciates h e  
opportunity to provide comments in response to the Fcderal Cohnunications Commission 
(Commission) draft Second Report and Order and Second Memorandum Opinion and Order 
o\&O and MO&O) revisins the Part 15 Rules regarding ultrawideband (UWB) transmission 
systems.’ NTTA supports many ofthe Commission’s proposals contained in the draft R&O and 
MO&O. Howcver, there are proposals related to wideband unlicensed device operation in the 
5925-7250 MHz and 16.2-16.7 GHz bands, non-UWB vehicular radars operating in the 22-29 
GHz frequency range, and modification of the compliance measurement procedures for m a i n  
modulation types that were not contained in the Commission’s Further Notice ofhoposed 
Rulemaking on UWB transmission systcms.2 Since these new proposals have a potential impact 
on federal operations, NTlA would like to highlight its concerns. 

For widcband irnlicensed device operation in Ihe 5925-7250 MXz and 16.2-16.7 GHz 
bands, the Commission i s  proposing that the radiated emission levels outside of these bands and 
above 960 MHz are limited to an equivalent isotropically radiated power (EW) level of-51.3 
dBmlMHz.’ NTL4 cannot support this proposal because there is no tcchnical basis provided for 
the proposed ELRP level of -5 1.3 dBm/MHz. While the text statcs that “the IJWB emission limits 
were based on several interference analyses and were found to be sufficient to prevent hamfd 
interference,” the Commission does not provide rationale for ignoring the emission limits for 
UWJ3 devices bclow 3.1 GHz and adopting a limit of-5 1.3 dBm/MHz. A father problem with 
this proposal is that the Cornmission is now permitting a non-UWB device to have emissions in 
the fsequency bands below 3.1 G1-h at much higher levels than are currently permitted for UWB 
transmission systems. For example, the l i t s  are 24 dB higher in the GPS frequency bands. If 
devices that can have bandwidths commensurate with those permitted under the UWB rules axe 
allowed to operate in the 5925-7250 MHZ and 16.2-17.7 Glk bands, then the UWB device 
manufacturers can claim that they are at a technical disadvantage and must be allowed to operate 
at -51 3 dBnllMHz below 3.1 Gk. In light ofthe fact that  the Commission has not provided 
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has not provided technical justification for thc -51.3 ciBm/MHz, we do not bclieve that thc 
disparate treatment oTUWB and ‘hcar-lJWB” hroadband devices will bc sustainable. For the 
5925-7250 Mllz band, NTTA proposes thai the emission limits for UWB hand-held dcvices be 
adopted for radiated eniissions outside ;if the band oloperation and above 960 MHz. For the 
16.2-1 7.7 tiHz band, NTlA proposes that the crnission limits for IJWH vehicular radar systems 
be adopted outside of thc band of operation and above 960 MHz. The proposed niodifications 10 
the ruler containcd in Appendix A of rhe draft K&O and M O W  are provided in Enclosure A of 
this letter. 

The Commission is proposing a new rule part that would allow noli-UWR vehicular radar 
systems to opeme in the 22-29 GH7. frequcncy range regardless or the type of modulation that is 
employed.‘ Specifically, the Commission proposes to allow ficqumcy hopping vchicular radar 
systems as well as non-hopping vchicular radar systems that employ a bandwidlh of less than 500 
MWz required for operation undcr the IJLV-3 srindards. As aniatter of policy, NTTA has opposcd 
the intcntioiul generation ofanissions in the restricted fiequencybands. Exceptions to this long 
sranding policy were made LO accominodatc UWB vehicular radar systenis that also employ a 
long range mode of operation in the 24-24.25 GHz Tndustrial, Scientific, and Medical (ISM) 
band.’ Under thc Commission’s UWB Rules, vehicular radar systems are permitkd to operate in 
the 23.6-24 GHz restricted frequcncy hand that is allocatcd to the Earth Exploration Satellite 
Servicc (EESS) used by passivc sensoTs that collect dala supporting long-range numerical 
wcathv prediction forccasts.6 Because of thc cxtmmely large bandwidths required for UWB 
sysleins and thc location of the 1SM band, avoiding the 23.6-24 GHz band was not possible 
wilhout impacting the pel-formuicc ;ud cosls of the currcnt vehicular radar sysrem designs. 

Thc Commission’s proposal pennitting the non-UWB vehicular radar systems to transmit 
in the 23.6-24 GHz band could eshblish a. precedent by allowing ot&r types of naiTow band 
unlicenscd devices to opcratc in the restricted ficquency hands. Thc UWB rules were 
implemcnted to permit systcrns that because of thhT extremely widc bandwidths, werc unable to 
avoid operation within the restricted frequency hands. Narrow band frequency hopping vehicular 
radar systems and other i imow band nun-hopping vehicular radar systcnls, on the other hand C a n  
operate whilc avoiding the restricted hands. Rcquiring such non-UWB vehicular radars to avoid 
the 400 MHr wed for passive sensing should not degade the pcrfonnanee or incrme the costs 
ol’tho r;i&r systems: Unlike conventional UWB devices, frequency hopping systems have 
p a l e r  flexibility in drlemiining which frequency bands will be employed and which will not. 

4. Dwll R&O and M O W  at 7 47. 

5.  Sumc vehicular radar dcsips have a low-powcr short-range I M ~ C  of operation ushg UWR and a Iong-fQngc 
moSC of operation using a narrow haad signal in the TSM band, w k 7 c  highet powa levels arc pennkted. ‘Tu rcduce 
cost and simplify chcir, current design Irunuhctxers use the same local orcillolor fur thc rhart and long range inodes 
u f h  vchinilar radars. 

6. nlc numerical wealher prediction modcls provide forecasts from 6 to 240 hours hro h c  future and ate usually 
updated mery 6 hours. ’a s a m  iopur daw is uscd for the complete rmgc of forecasts prriods. Thc mwcred 
proprcsu of weather sysrrms is important for r b g  nocessaiy actions ro xupund to botb shon- end long-tecm 
weather cITccts (e& heavy rains and the resulting floods) on eveiy day lilt. 
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Similarly, narrow band non-hoppiny vehicular radiir systems have sufficient bandwidth avililahle 
in the rema.indcr of the 22-29 GHz hand with which to operate. A waivcr was issued to Siemens 
VDO to pcrrnil the introduction of its frcquency hopping vehicular radar system.’ As il condition 
of tlnt waiver, Siemcns VI10 agccd h a t  it.. equipmcnl can function while avoiding tmiismitting 
in thc 23.6-24 tiHz restricted frequency band. Thus, by agceing to the conditions of the waiver, 
Siemens has alredy dcmonstl-died that its cquipnient wn bc designed to function whilc avoiding 
thc 23.6-24 Cllz band. 

XTIA proposes that all non-UWB vehicular radar systems operating in the 22-29 GHz 
band. rcgilrdless ofthe t>Fe of modulation eniployed, not be permitted in  he 23.6-24 GHz 
restricted bend. Only unintentional emissions from nun-WWJ3 vehicular radars should be 
permitted in the 23.6-24 GHL band. Furthcrniore, the unintentional emissions that do appear in 
the 23.6-24 GHz band must he attenuated by at least 20 dB below the general emission limits 
spccified in Part 15.209 of the Commission’s I‘ulcs (e.& an ETRP of -61.3 dBnilMHz). 
Similarly, nori-UWl3 vehicular radars should bc excluded from opcrating in the 22.01-23.12 CF1.z 
restrictccl liequency band.* It should also bo broughl to your attention that EESS scnsops and 
their protection criteria ,ue cvolving and have hecome more scnsitive in responsc to the need for 
gcalcr resolution data. This factor will have Lo be taken into account in any future consideration 
of the 23.6-24 GHz band. Thc proposed modifications to the rules contained in Appctldix A of 
the dmft R&O and MOcYtO arc provided in Enclosure A.of this letter. 

Thc Commission has also proposed changes Lo the compliance nicasuemcnt procedures 
for unliccnsed devices cmploying frequcncy hopping: swept frcquency, and stcppcd rrequency 
techniqucs as well as for dcvices that employ gating. The proposcd compliancc mcasurement 
procedures would bc adopted in all ofthe new rule sections being proposed in the T<&O and 
MO&O. The Commission is proposing to perform thc compliance mcasurements with tho 
frequency hopping, sweeping, stcpping and gating Iunclion turned on, whereas the cum1I. 
procedures arc performed with the frequency hopping, sweeping. stcpping, and gating functions 
tuined off. 

The Commission’s F N P W  only addressed compliance measurement procedurcs lor 
frqucncy hopping vehicular radar systems operating in the 22-23 GHz Irequency rangc. 
In response to thc questions in the FNPKM. NTL4 provided a proposal for the compliance 
measurements for this specific device application and modulation lechnique.’ NTTA agees with 
the Commission that compliance meaSurenient procedures should not be dcveloped that provide 
an advantage to onc technology o v a  another. NTIA bclieves that performing the compliance 

7. A uaiver uw issued to Simms VDO on June 25. 2003, by latter undrr delegated aulhority of the Chief, Olficc 
of F~&ering and Technology. 

8. The 22.235 GHz water vapor hc, listed among Ihc radio ftequency lincr of grearest importance to radio 
astronomy iuKccunmiendarion1TU.R RA.314 Is in Ihc 22.01-23.12 Clltrcsmcteedfrequencyband. 

9. National Telzcomuniauons and Infomution Adminisintiion. T.ate-Filed Comiienrs, ET Duckct No. 98-153 
( J a n i i q  15, 2004) aLAppcndixL). 
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nie;lwremcnts of systems with the rrcquency hopping, sweeping, stepping or gating function 
turned on provides a more meaningful represcntation of the emissions generated by a dcvice. 
This infomiation can he used in assessing pokiitinl inttrfcrcnce to other radio serviccs. 
Developing procedtws for the coinpliartce inrasurcmcnts is seen by NTIA as an csseiitial 
element in accepting the Commission's proposal. NTTA believcs that the mcasurement 
proccdures tlcvclopcd for the systenis employing lieqiiency hopping can bc extended to include 
dcvices emploqing steppcd krquency techniques" or gating. Enclosures B and C oithis letter 
provide compliance mtasurnnent guidance for deviccs employing frcqumicy hopping and 
stepping aiid devices employing gating. These guidelines can be included as part orthe 
Commission's htmpretations Datahaw used by the Telecommunication Certification Bodies 
respoiisiblc for performing the compliance measurements. NTTA recognizes that thesc are only 
- quidclines that can be chaiiged at any time by the Comniission as morc experience is gained with 
measuiing actual devices. 

The FNPRM did not addrcss compliance mcasurement issues rclated to dcviccs that 
employ frequency sweeping. Basd on waiver requests before the Commission, NTMhas he,w 
iiivcstigating thc different technical aspects of mcasuiing swept frequcncy systems." We are 
therefore requesting that the Commission dcfcr any change regarding the complimcc 
meauremmts For swept frequency unliccnscd devices until NTIA has'completed its study. 

Wc strongly recommend that the Coiilinission includc h e  enclosed infomiation in the 
semicc rules being adopted iii the R&O and MO&O. 11 you have any qucsiions about our 
comments, pleasc kcl free to contact nie at 202-462-1850. . .  

Sincercly, 

Associatc Administrator 
Officc of Spectrum Management 

Enclosures 

IO. For syskms employing stepped frtqitcncy tecluuqucs tach frequency $kp is analogous to :L kcqueilcy hop. 

I I  Sattviuw, inc. Krqursi for Waiver ofScctiois lS.?I nd 15.35 of the Commission's Rules IO permit the 
Deplopncnl of Securily Scrccniilg Portal Dcvices ihat Opnatc in the 24.25-30 GHz R a p  (Augwt 18,2004). 
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ENCLOSURE A 

Appendix A 
Changes to the Regulutioiis 

Title 47 ofthe Code of Federal Regulations, Part 15, is amendcd as follows: 

1. 'Ihc authority citation for Part 15 continues to'read as follows: 

AU'I'IIORITY: 47 U.S.C. 154,302,303,304, $07,336 and 544A. 

2. Section 15.35 is amended by revising paragaph (17) 10 read as follows: 

Sccuon 15.35 Me+surcmmc detector functions aiid bw.dwa. 

. +  * * c E 

(b) Knless othenvisc specified, on any Frequency or ircqumncies above 1000 MHz, the 
radiated emission limits arc based on thc use of measuremcnt inslrumentation employing an averagc 
dctcclor function. Unless othemisc Tecified, rn&urcmcnls above 1000 MHL shall be performed 
using a minimum resolution bandwidth of 1 MHz, Wlien average radiated mission measurements 
are specified in (his part, including average cmission measurements below 1000 MHr, there also is a 
limit on the peak level ofthc radio frequency emissions. Unlcss odienvise specilicd, e&, see $5 
1$.250,15.252,15.~55, and 15.509-15.5 19 of this part, the limit on peak radio frcqueiicy emissions 
is 20 dB above the maximum permittcd avrage emission liniil applicable to thc Equipment under 
test. This peak limit applies to the total prak emission level radiated bythe device, e.g. thc total 
pcak power level. Note that the usc of a pulse descnsitizalion correction factor inay be needed to 
deteniline thc total peak emission level. 'Ihe instruction manual or application note for the 
m.easurcnicni instrument should be consultcd for determining pulse desensitization factoB, as 
necessary. 

* * * f v 
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4. A new Section 15.250 i s  added to read as ~ollows: 

Section 15.250 m i o n  of wideband systemsywithin the band S925-7250 M-3.2. 

(a) Thc -1 0 dB bandwidth of a devicc operating under the provisions of this section must he 
containcd within thc 5925-7250 MHz band. .Opwation on board an aircraft or a satellite is 
prohibired. Dcviccs opemting undcr this section may not be cmployed for thc operation of toys. 
Except for opcraticm onboard a ship or a terrestrial transportation vehiclc, the use of a f ixd outdoor 
infrastructure is prohibited. A fixed idmstructure includes antennas mounted on outdoor stiuctures, 

1 e , ~ . .  antennas mounred on the outside of a building or on a telcphone pole. 

. .. (b) The-lOdBbandwidthofthc+F- fundmieiitsl miission shall he at least SO MH7 
and shall he containcd within the 5925-7250 M H t  band under all conditions oroperation including 
ciTccts from the frcqutlicy stability or the transmitter over expected variations in temperature and 
supply voltage. Tlir fiequency at whichlhe highkt level emission occurs shall he contained within 
this -10 dB bandwidth undm all conditions or modulation. 

I 

(cj 'The radiated emissions at or below 960 MH;c shall not cxcced Ihe emission levels in 
Scction 15.209 ofthis pa t .  'Ihe rad-4 iron1 a device ooccatine under 
the nrovisiotis.yl' this section-sl$l not ewe& thc f o l l o w i n a J W S ~ . . w l i m  measursd 
&sine a resoh~tion bandwidth 01.- . .. 

.. 

., . Above 106o,l! 

(d) Ln addition to tli 
Lrdllsmittcp .oneratinu under the provision of this section shall not cxcge- 
averasic limits when m 

. .  . . .  . emd- -pa&-{- ' a v w w  . . .. 

' .  . .sawf;tgr til---- 
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@)-+@niissions froin digital circuitry u d to enable the operation of the transmitter may 
comply with the limits in section 15.209 ofthis chapter provided it can be clearly dcmonstTated that 
thosc emissions are due solcly io emissions rrotkdigital circuitry contained within the transmitter 
and the emissions ate not intended to bc radiated from the transmitter's antenna. Emissions koni 
associated digital dcvices, as dcfined in Section (k) ofthis chapter, e..?., miissions rrom digital 
circuitry used to control additional functions capabilities other than the opcration of thc 
transmittcr, are subject to the limits contained bpad R of Part 15 of this chapter. Emissions 
from these digital circuits shall not be ernplo9ed in determining the -10 dB bandwidth of the 
rundamental emission or thc frequency at whic 

(dfJ ' h x c  is a limit on the peak level of 

e'higheri emission level occurs. 

missions contained within a 50 MHz bandwidth 
ccntered on the rrcquency at which the highest ra'diated emission occurs. Thcpeak F:TW limit i s  20 
log (RSWiSO) dBm whcre RBW i s  the rcsolutiok.bandwid1li in  me@& that is employed by the 
measurcnient instmmcnt. RBW shall not b 1 MHz or greater rhan SO MHz. The video 
bandwidth of thc measurement instrument sh be less than RBW. IfRBW is greater than 
3 M H z ,  the application for certification fil the Conimission shall contain a detailed 
description of the test procedure, calibration sctup, and the instrumentation Lmployed in 
the testing. 

/. 

(e) Measurement procedures: 

(1) All emissions at and bel z arc based on mcasurcments employing a 
CISPK quasi-peak detector. All W S  avcmge emission lcvels speciiicd in this section are to be 
measured utilizing a I MHz resolution bandwidth with a one millisccond dwell ovcr each 1 Mllz 
segmcnt. The frequcncy span of thc analn I thc number of sampling bins timcs 1 
MI-Iz and the swccp rale of thc analyzer sh number of sampling bins times one 
millisecond. [Nute- the lrnguagc of the last ences is still under review.] Thcprovisionin 
Section 15.35(c) ofthispan that allows eniissi e averaged ovcr a 100 millismondperiod does 
not apply to deviccs operating unda th is section. . The vidco bandwidth of the measuroncnt 
instrument shall not he less than theresolution b$dwidthmd h c e  avengingshirll not becmployed. 
The RMS avcrage enussion measurement is to hflrepeated over inultiple sweeps with the analyzcr 
set for maximum hold until the amplitude stabilizes. 

-. cmenrs sneciJjcd in this sect!%) are to be 
piensured utilizing a resolution bandwidth fRBWlnot lo we^ than 1 MHz or ereatcr than 50 M!& 
The video bandwidthmust he eaud to or m-eater&m the RUW. The ne& ~ 9 . y ~  i s  to be ne- 
over a 10 millisecqnd dwell tirnc.Ior each se-ancnt,ofthe swcm. The oeak powr measurcmenlis to 
bc reneated o,vm multiolc sweus. with- Ibl- maximum hold. until& 
ainrditudc s l + h u  

(32) For hxnsmitters that employ .frequency hopping swep . I * s 9 p d  
frequcncy or similarinodulation types, measurement of the -10 dB bandwidths= with the 

I frcquency hop, 5 w e e f ~ r  step hnction disabled aiid .. . with the transmitter operating continuously at a 

(2) All neak oowcr (ETRP) e 

I 

A-3 
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fimdamcntal frequency hllnwing thc provisions Section 15.31(m) ofthispart. Iliepcakemission 
level measurement, the iiieassIirmient ofthe Rht vmage emission levels, and the mcasureinent to 
detemiine the frcquencyat which the highcst levd emission occurs shaUbema.de with the frequency 

I hop or siep function 

c operational n p k s  ofthe 
act. 

- -. (6) Svstsms mplovin=ss_w 
frequeiicv $wea,ino function turned off 

d bythc Commission.-A 
detailed dcscrii>tian I of till: alternative ncas~ 

22.0-29.0 GHL. 

(a) Operation under this section is limi 

is engaged in rcverse. 

The -1 0 dR bandwidth oftlie fundament 

at all timcs. This requirement includes any effecis irom the fiequcncy stability of the transmittm 
ovcr expected variations in tanpwatnre and sup&,vciltage .. . as well is any cffecb from thc type of 
modulation Lmployed. The frequency at which &est level emission occurs shall he contained 
within this -10 dB bandwidth U I I ~ L T  all conditj 

(3) For systems operating in th 
highest average mission levcl and at which th 

1 or the 22.0-29.0 CiHz band 

d, the frcquencies at which tbe 
ission appear shall be greater 

. .  ... .. I than 24.075 GHz, a w k k - e e p -  .:. 

http://shaUbema.de
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(4) These dcvices sh 
running. Operation shall o c c w  on 
changing gears, or myaging a turn 
propcr functioning of the tiiu 

(b) For vchictilar rad& 
~~,~ i :s io i i  levelsflare as  follow^, 

h ick  is operating, e.g., thecngiiie is 
such as upon starting thc vehicle, 
lese deviccs shall be rclated to thc 

-.)- . .  

- (1) The radiated e i?_not exceed the mission lcvels in 
Section I5.&5l orthis pa.&, The I-adi.ated emissidns abovc9GO MH/, from a device oneratinr tinder 

yetwe limits U;hm niesur$@ 

nveraee llnlits when lqcasured using, i@li on no less thal  1 kT.1~: 

GHz Freailency-pre the erniss.jgn levels .. . (c, Foj vehicu1.i~ ra&rs onerating 
are as follows: 

..,. .-q . ... 
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. . . . .  ...... . ...-. 

...... -. . , -11.3 

........ -Sll 

-61 .R 
... -41.3 

... - 
..... . . .  

I 

2jgfi0-3 1000 ... ....... ... 
. . .  . .- ...... .... -6,!.2 . .  Above 3lOOQ 

(2) In oddition.to-the radiatcd emission 1inlirs:siiecified in uararranh fl).oT lhis s e c t i a  
r-asmitters oner.at.iris under tbc provision oLthis section s&ill,.ncil excecd rollow&*.,RM 
avwage limits when .... measurcd using a resolutioii haiidwidth,on no less tha~m 

. .  

. . . .  

-on- . , u- ' . ..(.- 
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I (2d) The peak ELRP liinit is 20 log (RHW/SO) dBm based on measurcmcnls using a peak 
detector where RBW is the resolution bandwidth iri'Mt1z:employd by the rncasurernent imtnmlait. 
RHW shall not be lower than 1 MHz or geiler than 5 z. Further, =W shall not be greater 
than thc -10 dB bandwidth of the dcvice under test. ideo bandwidlh ofthc measuement 
instrument shall not be less than RBW. .-.?3c limil on peak missions applics to the 50 MHz 
bandwidth centered on the frequency at w.hich.lhe highest. level radiated emission occurs. IfRBW is 
geater than 3 MRz, thc application for certification sliall~contain a dctiileci description of  the tc5t 
proccdure, the instnimentation cmployeti in 

-0 
-.E , .  ra- . .  . . . .  6- t*i- u-1" 
( c )  zbFa&ed*- 

, &&.sions from " . m- - . . .  
digital c i r c u h c o * , , ~ , ~ w i t h t b c l i m i ~ s  in Section 
15.209 o f  this cllaptu provided it can he clearly demonstrated that those emissions are due solely io 

. .  
. >  . 

.- 
. .  . .  

@0ll 
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missions from digital circuitry conhined.within the transrnittcr and the emissions are not iiitmded 
to he radiated from the transmittefs antenna. Emissions from associated digild devices, as defined 
in Section 15..i(k) ofthis chitpier, c.g, emissions-from digital circuitry used to conrrol additioiial 
functions or capabilities oilier than the operation orthe irankmittcr, are subject to the limits contaimd 
in Subpart 6 oLPan 15 ofthis chapter. Emissions:from these digital circuits shall not be employed 
in detcrmining the -10 dB bandwidth o l  the fruidamcnta1:ermission or the frequency at which the 

I highest emission lcvcl UCCLUT.. 

I &d) Measurement procedures: 

(1) All emissions at and'gelow 960,MHz bascd on me;lsurement.s cmpioying a 
CTSPR quasi-peak detector. All RMS avcragc aiiission':levcls specified in this scction arc to be 
measured utilizing a 1 MHZ resolution bandwidth with aonc millisecond dwcll over each 1 MHL 
scpeiil.  The frequency spin of thc analym should qu$l the numbcr of sampling bins times 1 
MHz and thc sweep rase of tlic analyzer should. equal numbcr of rampling bins times one 
millisecond. [Note - the language of thelitst 2 seutences'fs still u.nder review.] The provision in 
Section 15.35(c) ofrhispart that allows emissions tobc 0 millisecond pcriod does 
not apply to dcviccs operating wider this section dth o f  the measurement 
instrument shall not be less than Uie resolution bandwi ng shaU not bc employed. 
The RMS average emission measurement is to berep eeps wirh the analyzcr 

1 set for maximum hold until the aniplitude stabilizes. 

-."- . (2)-4%11 peak power emission .ql in this section arc to be 
g;easured utilizinr 3 resolution banclwidtli.(KHW)ixot lower than 1 MHt ol-gcater than t h c u  
bandwidth oft& device under test. The video badwidth must be ccrual to or seater thm the RBW. 
The Dcak power is to be I I ~ G U U T ~  over a 1.0 milliskond d$cl?time for each scemcnt of the swcm. 

m c & s o w e r  ineasurgiciii is to be regcated over multi g,spctmni analvzcr set 
for maximum hold. until the amalitudc stabilizes. ' 

(52) For transmitters that: employ kequ enops tepped 
frequency or similar modulation types, measurcmcnt of the -10 dB bandwidth shall bc made with the 

I frequency hop, m o r  step lhction disablcd and withthe..transrnitler operating continuouslyat a 
fimdamcntal freyuencyibllowing the provisions ofSection.i5.3l.(m) ofthisparL The peak mission 
lcvcl measurement. the measurcment of the RMS averdie. emission b e l s ,  the measurement to 
detemiine the ccnler frequency, and the measurcmmt to determine the frequency at which rhehighcst 

1 level emission occurs shall be made with the kquency hop, waep-or step lunction active. Gated 
signals may be measured with the gatin 

(4;) The -10 dB bandwi 

I 

rmiait using ape& detector, a 1 MHz 

-4-7 
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(@) Alternative mewur6mmt procedureinmy be considered by the Commission.A 
ued,dcscrintion.olthi: oliernatiyc miasuremcnt procedurcs must be Droded  bv thc applicant. 
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GUIDANCE FOR COMPLIANCE. ME 
VGIIICULAR RADAR S 

EMENTS OF FKEQIJKNCX HOPPTNG 
MSOPERATING IN TXlE 

1NTROL)UCTION 

'l'hc purpose of this d rming the compliance 
measurements for frcquency hopping vehiculwradar Cystems opcrating in the 21-25, GHz 
ficqurncy rangc. These measwment guidelines :can also bc applied tu systcnis eniploying 
stepped frcqurncy techniques as each frcqucn 

FREQUENCY HOYPING SYSTEM PA 
CJXTIFICATION 

is analogous to a frcqiicncy hop. 

RS KEQIJIRKD FOR 

The emission ChaYdCleTiSt.iCS of a..h pping signal are dciind by its systall 
parameters. 'f'hc applicant requcsting devi on should bc required to providc the 
following system paaineters: puke width, antenna polarintion, pulse repetition frcquency 
(PRF), frequency hopping bandwidth, num hopping channeis, hopping ch~nnel 
frequency scparuadon, the timc length of the fr ing sequence, and thc i?cquency. 
hopping pauein (e.g., pscudo random, lincar st sc panmeters will dcline it specific mode 
of opcration for thc vehicular radar. If there c operating modcs the system pnramctm 
for cach mode are to be provided by the iipplic 
for certification. 

OVKRVIEW OF CERTIFICATION ME 

The general mcasureinent setup use 

each of the multiple inodrs is to bc rested 

NT PROCEDURES 

cation mewurcments i s  shown in Figure 

Pulscsd FH mise 

0.5 

Figure 1. Genera1 Teat Setup 

m Distanco Separation 

I 5 0 1 4  
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The certification measurements will rcciu two test setups. ' f ie firs1 test setup will be 
used to mcxure the emission characteristics of:theunit under test (UUT) primarily within the 22 
to 29 GHz hequency range. 'l'hc sccund;test setup~will be.used to measure emission 
characteristics in thc 1 to 3 GIIz frequency rang th test setups will use the equipment shown 
in Figure I ,  the only diffcrcncc wiil be the appli frequcncy range of the preaniplilicr and the 
nieasurcmcnt antenna. 

Thc 22 to 29 GHz licquency range test ill use a 0.5 meter 5cpar~Uion distancc with 
no surfacc that could provide significant reflrctio$s in the vicinity of the test setup. The WJT 
including the transmit antenna is to bc located t of approximately 1 to 2 mctcrs. The 
rcquired commcrcially availoblc mcasurernent 

- A spectwm analyzer wi th  p 5, maximum hold' 
capability, a id  a minimum 

- An appropriate mcasurcme 

equeiicy capability of 30 GHz; 

on the order of 1 5  dBi o v a  
the approxirnatc rrquency rinie of 20 to 30 Ctlz. This antenna is to be 
oriented in the test setup such that the polarization is aligned with the 
polariri7ation o l ~ h c  an thna  
saiiie height as the Wr a 

A low noise premplilicr w 
the noise figure ofthe spect 
connectiiiy the low noise pr 
NF and L may be determi 
noise prcamplifier should 
frequency range of 20 to 

LOW loss cable to comic 
input with a cable ~ O S S ~ ~ O  

- Suitable cable(s) are req 

-1'. The mcasurnnent is to be at the 

- least NF .I- L + 5 dB, where NF is 
, and L i s  the loss of the cablc 
the spectrum analy1,er. 'The values of 

ations or measurements. The low 
re of less than 2 dB over the 

- enna to low noise pramplificr 

thc spectrum analyz&. ariahlc attenuator 10 
avoid saluration; 

- A personal computer c is recommended to 
control the andyzcr 

The 1 to 3 GH7. measurcrncnt s 
nieasurcmcnt equipment: 

- A spcctrum analyzer 

1. The maximum hold c.?pability retains the 
the srleckd number of display scans. 

. .  . . i _ .  . .  I ,  . . .? .. 
,.' : ... .. . --- . -  - - ~ .  ̂̂ . .- 7 m G  A51Y A79F 96% P. 15 
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hold capability, and a minimum. 

- An appropriak rneauremcnt 
approximatc frequency range of'l io 3 GHz (a minimum antenna gain of8  dBi i s  
requircd across the I I70 to 1 S80 Mgz rrcqmicy range). This antem is to be 
oriented in fhc tcst setup such that . the . .  polarization is aligned with the polarization 
of the antenna used by thc LWT: measurcnieiit antenna is 10 be at the same 
hei&t as [he UU'I antcnna.; 

- LOW noise preamplifier with a f k i  least NF + L + 5 dl), whcrc NF 
is the noisc figure of the spcctrum &alyzer, and L is the loss ofthe calde 
connecting the low noisc,pream$ifier to the spectrum Cinalyzcr. The value 
ofNF and L may he determined.frorn spedications or nieawrements. 
The low noise preainplifier shodd$ave a noisc figure of less than 2 dB 
over thc kcyuency range or 1 Lo 

- Low loss cable to connect mea 
predmplifier input with a cable 1 

- Suitable cablc(s) are required t 
output to thc spectnun analyzer. 
attenuator to avoid saturation; 
- A pLwsnnal computer coniitcte 
control the analyrcr and to store 

er frcqumcy capability o f  30 GHz; 

na With a gain on the order of  10 dBi over the 

nt .antenna to low noise 
the order of 0.2 dB at 2 GHz; 

t:the low noisc preamplifier 
ection might require a varia\,Ie 

alyzer is recorninended to 

Measurement of Perk Power I-evels 

These measiiremcnls are to be carried asurement sctup. I h e  UUT 
antcnna is to be pointcd directly at thc nicisureriMit antcma with the polzuizatioii of the UUT 
and the iiieasuremcnt iintenna matched: With the W T  {operating in thc frcquency hopping 
mode? the spectrum analyzer is to he set to the $e& detector mode (with maximum hold) with a 
resolution bandwidth of 3 MHx, and video bandbi@h . .. of at j e s t  3 MHz. The pcak power levels 
ofthc UIJT should bc measured across the rn 
timc for each segmcnt of  the swwp. This pe 
analyer in fhc maximum hold mode, until 
hold valucs. No significant increase would 

t0,29 GHz over a 10 inillisccond dwcll 
measurement is to be repeated, with the 
ignificant increase in any orthe maximuni 

The data is thcn Lo be analyzed to dete num of the peak 
is -20 dB relative to the maximum power values and the lowest frcqiieiicy wh 

pwk value. The highest frequency azsoci 

-, 

2.  If the UUT lrbs more than onc mode of operati 
If rhe n o m 1  npcration of any frequency hopp 
approprim. 

mcasurenleats are rcqtircd for each modc. 
function, this ahoiilll bc active 56 
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-10 dE amplitude point will also bc determined f'rorn.thi&tiatta. 
..> ...: 

To be dcmied compliani (for thc ,ab wcr me&urements), the recorded 
niaxiinum hold values arc to he convcfied LO 
the 3 MHz resolution baiidwidth. The fiequ 
must bc greater than 24.075 GHz. T n  addition, the.frequency ol' the -20 dB point on the ~OWLT 

frequency cnd of the UUT spectrum must be gea& than or equal to 22 GHz ilnd the -10 dB 
point at thc upper frequency end ofthc lJUT Jpe 

el-ii the max.ximun1 peak powa value occurred 

Peak powcr nieasuremcnis of the UUT 
function OK. The WU'f is to he operated at the 
value was measured with the frequcncy hoppi 

For these measurcnicnls, the sp 
maximum hold, a resolution handwidt 
W T  spectrum is to bc scanned ovcr t 
bctween, at least, thc 20 dH down em 
thal provides 1 millisecond for cach 1 
uiiiil there is no significant increase j 
in compliancc the bandwidth of ihis non-hopping % g a l  nhst be at least 10 MHz at the -10 dB 

red with the frequency hopping 
hi& khe rnaximunl peak power 

o the peak detector mode with 
handwidth of at least 3 MHz. The 
ige that spans the spectlum 
e c w m  is to be s c a e d  at a rate 
UUT speclrum is to be scmnned 

Id values. .For the WIT to be 

points. .... :.. .. . .  . .. 

kleasurcment of Average Power 1,cvcls 

'These measurements are to he carried 
to he pointed directly at the rncasinement..ant 
opewting in the Frequency hopping modc an 
spectrum anal)ner set to the RMS detcctor 
video bandwidth of at least 3 Mtlz, thc av 
the 22 to 29 GHz kequcncy range. The 
millisecond time intmal for each 1 M 
repeated, with the analyzer in the m a  
any of thc maxiinuni hold values. No s i g h c a n t  ilkre& would be less that 3 dB. The 
inaximum mission levcl lor each 1 M f i  i 
swcq time, swecp width, and numbm o f  fie 
to be properly coordinated to yisld the requi 
bins, Set thc measurement span to 1 GHz 
1 millisecond per bin intcgrdion timc and a 1 
powcr values resulting from multiple sweeps 
frequency hopping period' may last longer 
measurement bmdwidth for the UUT may 
the abovc cxanple. only I GHz i s  covcrd for the 

,first test setup. The UUT antenna is 
ations matched. With the UUT 

g active (if appropriate) and the 
utionbarrdwidths of I lCHz and 1 Mllz and 

on levels are to be nieasured across 
to be. measured over a 1 
e ELRP measurement is to he 
crc is no significant increase in 

tobc $ecortled. Thc spectrum analpr 
'bins (riurnber ofpoints on the display) need 
. P.6r example, if there are 1000 frequency 

cy interval pcr bin. The maximuni 
ined for each frequency bin as the 
ond inkgntion time. The 
cd lo obtain thc lull &la set. For 
d paramctcrs. To be deemed 

e to 1 second. This will result in a 

3. The frequerrcy hopping period ir thc time ir uker to rcvis frequency in the hop ECL 

.... .. . .. 
t,!' . ' . ,  >. 

P. 17 



compliant. the maximum mcasured power levels 
rcsullingEW valuc islo exceed -41.3 dBn1,Wit. h~th<2t.O1-23.12 GHz, and23.6-24GHz 
bands, the ElRP values carmot exceed -61 .? 

Mearuremcut of Out-Of-fiand Average Pow 

These mcasureiiients arc 10 he perform 
ai i tem is to be aligned with !he iaeasur&ncnt 
frcqucricy hoppiny modc wiln the gating acliv 
the RMS detector with il resolution bandwidth 0 
MRz, awragc EIRP mission levels are to be det 

e convened to E w  values and no 

thc opmiting in the 
and the spectrum analyder set to 

a video.bandwidth ofal 1.eas.t 3 
ed on thc meamired power lcvcls. 

For thesc measurements., thc s p e c t w  be operated in the zero span mode 
and in the maximum.ho1d mode. The powec i over a I niillisecond interval and 
repcatcd until the amplitude stabilizes. Thcsc in+urem& are to bc paformed with the [JUT 
ttuncd on and then turned off. l'hemcasurcrnenls-are::to, 
the low end of thc tcst setup applicable f&quency range rxqumcy ofthe ~ O W C ~  .-I o d(j 
handwidth,point. The applicablc rrcque1lcy Engeiof the urenient setup. is defined in the 
section on calibralion and environnicnlill signz&m&itcyini.. The average powcr is io also be 
measured with the WI: on and thm h p e d  off at Qc 4 0  . dB .. lower ,frequency poiill. The -20 dB 
l o u u  li-equency was detmiined earlier: Thc ai tmg is to be m&asiired from thc highest - 
10 dB bandwidth point to the hishest applicable freq 1 GHz steps. '[he powcr is lo he 
avcruged over a I millisecond inteival and repeiited urd1 the amp1i:Lde stabilizes. Thcse 
nieilwmnents.arc io be p e ~ f o p e d  w i U i - t h e . ~ T  d 1hz::i turned oC, 

For ccrlification, thc measuyd aveiage:p 

. .. I . .  . , .. , .  

erfoimed at 1 intervals kom 

. .  

I , . .  . 
i . .  .,. 

are tcj be converted lo ElRP valucs 
and thc maximimi. allowablc ERP levels (wit 
mcasumnent setup) are.not to.exceed -61 
dBni/MHz from 29 to 31 GFIz and not to exc 

Measaremeat of Average Power in the 

e frequcncy range ofthe 

. .  

These measuremcnts we to be carried 
is lo be pointed directly a1 the mqsureni 
hopping modc and with the gating active if. 
in the ZCTO q-mn mode using :he RMS det& 
and a video bandwidth of at least 3 .MH 
frcquency, the powcr is lo. he averagcd.ov 
amplitude stabilizes. .These measurein 
with thc UUT turned OK 

Average powci measurements are to be 
1176.5MHz, 1181SMFlz, 1227.6MHz, 1575. 
1 MLlz rcsolulion bandwidths. Measurements 

~ollow'iig frequencies: 1 171.5 MHz, 
1610 MHz using bolh the 1 Idiz and 

DEC-13-2004 09:17 282 482 4396 97% P.18 -- .__-. 
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highest hrquency oftlic tesl setup applicable 
bandwidth. 

using only the 1 MHz resolution 

For certification, the EJRP values dete the mcasiued power lcvels at each 
ccified in 47 C.F.R. Sections frequency wirh the lrUT turncd on cannot e 

15.515 (d) and (:e). 

CALIBRATION AND ENVIRONMENT 

Tlie gairdloss valucs for the various el .22 LO 29 GHz and the 1 LO 3 ClLz 
nieasnremeiit scups must be dctermine 
includc: 

able fiequrncy. These elemcnts 

- Tlie pinpagation path h and the measurcmmt antenna; 

- Illhe measurement antennas; 

- All componnils from eaSurCmcnt antenna to t l ~ c  input of 
thc spcclruin aiialwr: 

These gzin/loss values are lo he used to 
aiialyzer to the E m  or [he Wr. Asp 
011 to evaluatc irthe low noisc prcaniplifier ors  
OCCUIS. attcnuation can be properly employed t 
must bc iiiduded in the gaidloss determination 

The applicable rrequency rmgc, for cac 
operaling frequency raige of the mesurcmait 
combination. For exdniple, i f t h c  atilenna is r 
preamplifier Iiom 20 to 30 GI-&, the apiilicsb 
to 28 GHz. The applicable frequency range i 
measurcmcnls are to be conducted. 

cvcls measured by thc speclrum 
. . . .  . should be tumcd 

arialyrer is being saturdled. If saturation 
' & h e  probkm. This attenuation, X m y  

. ::. j.: 

mt setup will be dctcrmined From thc 
e low-noise prcamplilier in 
28 CHz and the low-noise 
ge of the mcasurment setup is 20 

thc kequmcy range ovcr which 

If the measurcmenls are not pcrrorme iainber, thc s i p 1  environment 
ais. In cases where such signds 
takcn to tun1 off the signals or to 
s significant thc tesl sile should 

niu5t be monitored to determine if thme are 
are present, in the fi-equency ranges of conc 
shicid thm From the test setup. Tf thc prcs 
not be used. Iftlic prcsence of such signals is 
frequencies should he igorcd. 

imal the data for those effectcd 

97% P. 19 --- . -  ^^^. --.,- .--.-- 
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GU1T)hNCE FOR Ml3NTS OF GATF.1) 

INTKOD U CTION 

The purpose ofthis doc on perForming rhe compliance 
mcasurrments for gated ultriwidcband (IJWR 

GATED SYSTEM PARAMETERS KEQIJ EVTCE CERTIFICATION 

are detined by its systcm parameters. 
o provide the following 

attern (including gating on and gating OR 

Iftlicrc are multiple operating 
the applicant and each of thc 

The cmission character 
The applicant requesting dcvice certification 
information: signal modulatici 
timcs), iintenna polarization, and centcr frequ 
dcline a specific mode of operation for h e  un 
modes the systcm parmeters for each mode 
multiple inodcs is to be tested for ccrtilication 

OVERVIRW OF CERTIFICATION M R A  PROCEDURES 

IC U:WB signal. 'I'his infom'atiou will 

The general mmsiireni on ineasurcmcnts is shown in Figure 
1. 

(SPECTRUM ANALYZER I 

l_T1_1 Cablo 2 

. . .  

wv8 DNleo 

, ,. . . 

, .. , ., ... .. . 
,. ,, , .. . . .. . . . .. . . 

1 m Distance Separation 

The certification measurements could re 

chnractmisdcs ofthe specific Lest equipmeni. A 

test setups; depending on the 
radar, surveillance system) and thc 
will use the cquipment shown in 

transmiiter category (c.g., imaging, gro 

07., P ~ Z  
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F k p e  1 I the only differcncc will h 
niewument antcnna. 

thc pmniplifier and thc 

The test setup will normally use a.1 
provide significant rcflccrions in the vicini 
antenna is to be Iocalui ai a heisht of approxim 
availablc measurement equipment includ 

Lance with no surhce tliat could 
etup. Ihe UUT including the transmit 

. The required conmmially 

- A spcctrurn analyer detectors, maximum hold' 
ability of X I  G H z ;  

- An appropriate me ilhagainonthcordcrof10lo 15 
dBi at the center fr TlGs antenna is to be 

atioii is aligned with thc 
. The measurement is to be at the  

same hciglit as the W T  an& 

- A low noise pre P + L + 5 dB,where NF is 
the loss of the cahle 
rum analyzer. 'lhe valucs of 

NF and L may bc determined &#mgp&ifications ,:. . : or nieasuremcnts. The low 
noise prcmplifier should h 

Low loss cable to connect 
input with a cable loss on 

e of less than 2 dB; 

- a to low noisc pre;linplifier 

- Suitable cable(s) are requi noise preamplificr output to 
direquire a variable attcnuator to the specmm amlynx. T 

avoid saturation; 

- A personal computer co analyzer is recoinmended to 
control the analyzer an 

Measuremeut of Peak Power I.evels 

Thc UUT antenna i s  to be pointcd 
polarization of the UUT and the measurenlent 
thc gating active' the spectrum adyrer i 
hold) with a resolution bandwidth o f 3  
power levcls orthe W T  should bc me 

1. The maximum hold capabiliry retains Gx 
The selcrcrd number of display scam. 

2. Ifrhe UUT has more than one mode 010 

urememt a n t m a  with the 
the UUT operating with 
I modc (with maximum 

least 3 m z .  The pcak 
ofthe -20 dB b d w i d t h  

t on the s p e m  analyrcrr display over 

mssurmnents arc required lor c-ach mode. 

. . . .  . .  ,. . , , : . .  ,:?.. .. : . . .  .. . . :  
29'3 AQ3 A?& 96% P.21 --r .- ne..- -_ ._..--I 
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o f  the UUT mission over a 1 millisecond d 
powa measurement is to be rqxated, with 
no significant incrcase: in any ofthc maxim 
thal 5 dB. 

h segmcnt of the swccp. This peak 
c maximum hold modc, until there is 

o significant. incrrase would bc lcss 

The data is then to he analyzed to'dt-te 
the lowest fiwlucncy where the pcak value is 
value. The highest frequency assaciatcd with 
also bc dcteiiiiined %om ths data. Tf either - 
measurement span, thcri it will he necessary 
orthe UW'I' peak radiated emissions. 

um of the peak power values and 
relative to thc maximum peak 
a i d  -20 dB amplitude points will 
ontaincd within this initial 
ncy range of the measurement 

The recorded maximum hold valu 
compared to thc appropriak iules for compliannc 

Measurement of Averaze Power I.e.vels 
n e  InJT antenna is to bc pointe 

polasizations matched. With the IWI' operating withthe gating active (ilappropriate) and thc 
spcctrurn analyer set to thc RMS detector (with 
1 MHz and video bandwidth of  at least 3 MHZ, 
measured across thc m g e  o f  the UUT -10 dBlb 
measured over a 1 millisecond time interval f!r 
measuremcnt is to be repeated, with the analyzer i!? the:in&munl hold mode, until there is no 
significant incrcase in any of the maximum hold dues; NO significant incrcase would be less 
than 3 dB. The insximum cmission level for tach! I MHZ interval is to bc recorded. The 
spectrum analper swecp time, sweep width, and nhlj&:offrequency bins (number of points on 
thc display) need to bc properly coordinated t the reqkred data. For example. if there are 
1000 frequency bins, SCL the measurement sp GHrand sct the sweep time to 1 second. 
This will result in a 1 millisecond pcr bin in1 time and a 1 MHz frcqucncy inlmval per 
bin. 'I'he muimum power values resulting fim .huiti eeps is to be determined for each 
Frequency bin as the gating period may last 1 millisecond intcgation time. The 
measurcinent bandwidth Tor the Wr may haVc t ed to obtain the full data sct. For 
thc above example, only 1 GHz i s  covered for the d parameters.. The maximum 
measured power lcvcls must all be convcrted to d compared to the appropiiate 
rules for compliance. 

Measurement of Out-Of-Rand Average:Pow 

EIRP and these valucs 

ent antcnna wiih the 

&undiold) with a resolution bandwidth of 
emission levels are to bc 
eragge emissions arc to he 
al. This average ElRP 

Again the IJUT antenna is to be & n e  
operating will, the gating active as appropriat 
with a resolutiou bandwidths of 1 kHz and 1 MHzian& viae0 bandwidth ofat least 3 MHz, 
averxge EIRP emission levels are to be determined :based'on the measured powcr lcvels. 1.n the 
frequency bands 11 64-1240 Wlz and 1559-1610 MHz,/:mcasurements using both resolution 
bandwidths are required. For all other out-of-band fTeqllen&es, only measurements using a 1 

nent antcm. With the UUT 
alyzer set to the RMS delector 

97% P.22 
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MHx resolution bandwidth are required . . '  

For these measurcnients, the spcclrum uld be operatcd in the zero span mode 
and in the maximum hold mode. The frequency kn ingdor  the spectrum analyzcr arc io be 
selected judiciously tu eiaminc confo-ancc wit$.iheqpIicablc cmission limits for the diffcrcni 
categorics of UwI3 devices (e& imaging, hund-fieid);' The meawred powm is to be avcraged 
ovcr a 1 millisecond interval and rcpeated until &i arn$ijt@de stabilizcs. These mcasurments 
are lo he performed with the WT turned on and tfien tumid OK 

me me&.wed avcrage power levcls =e es and compand LO 
thc appropriate rules ior conipliancc. 

CALIBRATION AND ENVTRONMENTAT. 

' h e  gainAoss values for thc various ele 
detennined OVM the applicablc licqucncy. Th 

- The propagation path bctw easurement anlenna; 

- T h e  mcasureinent antcnnas; 

- All components from the 
the spectlurn analyer. 

ent antenna lo the input or  

asured by thc spectrum 'These gain/loss values ate to bc used to co 
analyzer to the ERKP ofthe UUT. As parr of this (est setup..evaluation, the UUT should be tumcd 
on to cvaluate if-the low noise preampliiicr or qkctnun analyzcr is being saturated. Tf saturation 
occurs, attenuation can be piuperly employed to e problem. This attenuation. ilany 
must be included in thc gainlloss detemlindtion. 

chamber, the signal cnvironment 
inust be monitored io deteiminc if'lhere are us:signals. In cases w h m  such signals 
are prescnt, in (he frequency ranges of conccm, steps should bc taken to turn oULhs signals or lo 
shield them from the t a t  sctup. If the presence t$&ch sigmls is significant the test site should 
not be used. lfthe presence o f  such signals is re 
frequencies should be ignored. 

lfthe mcasureinents are not performed 

cly minimal thc data for those effccted 


